Abstract. In order to improve the real-time and accuracy of forest fire detection, this article has researched to the imaging characteristics of flame and smoke under visible light. According to the forest environment with complex space and various interference, this article puts forward a fire detection algorithm based on the frame difference method and hybrid Gauss background modeling method. The design of forest fire detection system based on video surveillance is given, which can realize the fire detection and alarm while in the video monitoring, it has important significance to enhance the ability of forest fire monitoring.
Introduction
Forest fire is one kind of natural disaster which is sudden and dangerous. It occurs thousands of times a year and the affected area accounts for about 0.1% of the total in the world [1] . It is difficult to estimate the damage caused by forest fire to natural resources and public safety, so early detection and timely warning is essential to the control of the fire. In the forest fire alarm system, the most critical problem is how to quickly respond to reduce the scale of the disaster. Wireless sensor networks as a solution has been widely recognized [2] . Due to the single traditional detection algorithm, the detection results will be affected. Compared with it, the main advantages of video monitoring are: wide monitoring range, high detection accuracy and more intuitive.
Therefore, the forest fire detection system based on video monitoring is proposed in this paper. Using the HD camera and infrared camera, combining the visible light and infrared band of fire detection is a great significance for improving the accuracy of forest fire detection system.
System

The design of hardware system
The system architecture of forest fire detection system based on video monitoring is shown in Figure 1 .The system includes video capture module, PC monitoring center and alarm module. Figure 1 . System structure Firstly, video images are collected simultaneously by high definition (HD) camera and infrared camera and transmitted to the monitoring center via 3G network (PC) [3] . Secondly, the PC side carry out fire detection, respectively using fire detection algorithm in the visible and infrared at the same time. If the fire characteristics and the infrared imaging temperature exceeds the set threshold, judging as fire. Finally, the monitoring center alarm and GSM alarm module can accurately let the staff to understand the fire situation in the first time.
The design of software system
The design of software system is divided into five modules: video capture and pretreatment module, moving object detection module, fire feature detection module, infrared temperature detection module and alarm module. The flow chart of software system is shown in figure 2. This system adopts a dual judgment mode of visible light image feature recognition and infrared temperature detection, combined with multi point alarm module, which can improve the accuracy of forest fire detection system.
Moving target detection
Moving target detection methods are mainly used as optical flow method, frame difference method and background difference method etc. The change of the initial stage of smoke and flame is relatively slow and continuous, and the single detection method can't meet the complex forest environment.
Improved frame difference method
Frame difference method is mainly used in video sequences of continuous variation between the two frames to detect moving target [4] [5] , assumptions and respect the K frame image and the k+1 frame image, then the difference image of the two images as shown in equation 1.
(1) When the image sampling interval is small, the frame difference method is not sensitive to the change of the image scene and it is easy to cause empty in the detected object. Therefore, four frame difference method is proposed based on the dynamic characteristics of the fire in this paper.
(1) Frame difference of four consecutive frames, get the two differential image binarization, as shown in equation 2 and 3.
(2) And two binary images, the outline of the moving target intersection is obtained. As shown in equation 4.
(4)
Gaussian Mixture Model
The core idea of Gauss mixture model is to use Gaussian model to represent the characteristics of the pixel points in the video image [6] . Forest environment, the video will contain natural light and wind and other factors, so every pixel of the background image should be modeled as a superposition of multiple Gauss distribution. It is assumed that the RGB channel of the image pixel is independent and the variance is the same, then the pixel value can be represented by the mixed Gauss model, as shown in the equation 5. The Gauss mixture model has high robustness which can better adapt to the background changes and is more suitable for the detection of forest fires.
Analysis
Firstly, we use image preprocessing and motion target detection technique for the collected video the image. Then, the images are segmented by the mixed smoke color model based on RGB, HSI, HSV. With the result of space segmentation, the images of smoke are extracted finally. For the flame part, we use mixed smoke color model based on RGB, HSI, YCrCb. 
Summary
This paper presents a forest fire detection system based on video monitoring. Firstly, use the moving target detection algorithm based on the frame difference method and the mixed Gauss model to extract the smoke and flame moving target. Then the system is to determine whether smoke or flame in visible and infrared model. In the case of fire, start to alarm. The system can carry out real-time video fire detection and fire alarm, and achieve the desired results. Therefore, with the rapid development of wireless network technology, the application of remote video monitoring in the field of forest fire detection will have a bright future.
